Test results were compared with material wastage test results from testing isothermal specimens. The morphology of specimens was examined by scanning electron microscopy (SEM) and energy dispersive spectroscopy (EDS). It was found that the cooled specimens had greater material wastage than that of the isothermal specimens. The material wastage rate of cooling specimen for AISI 1018 was greater than that for thermal-sprayed coatings. The success in reduction of erosion wastage by cooledcoating specimens was related to the coatings' composition and morphology.
' ii [ 4 , 5 ] , the isothermal specimens were used, However, in service heat exchanger tubes are usually cooled by water or steam being heated. The tubing is subjected not only to gas-particle mixture, but also ha5 both a temperature gradient across the thickness of the tube wall, and a positive heat flux during operation. Therefore, material wastage and mechanism in actual in-bed tubing could be quite different from those determined from isothermal specimens. In this work, t e s t s were car,-ried out using cooled specimens, which could investigate the effects of the temperature difference between t h e gas-particle mixture and the surface of specimens on material wastage rate and mechanisms of thermal sprayed coatings at low velocity erosion conditions. I
EXPERIMENTAL TEST COND1,TIONS (A)

T e s t Specimens and Materials
Target materials for the test were three thermal sprayed coatings and AIS1 1018 steel, which are commonly used in-bed tubes of FBCs. The characteristics of each target material are listed in Table 1 . The microstructures of three coatings are shown in Figure 1 . Angular silica quartz particles were used for the erodent material. Their mean particle size was approximately 742 um with a mean particle density of 2556 kg/m3. These particles are mainly consisted of silica with a little amount of aluminum.
(B) Test Conditions
Laboratory tests on material wastage were carried out in the elevated temperature blast nozzle type of tester [6] . The surface of the specimen was exposed directly to the environmental temperature while the backside of specimen was water-cooled. The environmental temperature is defined as the temperature of the gas-particle mixture, which affected the surface of cooled specimen. The low particle velocity (2.5 m/s) and low elevated tem- 
RESULTS AND DISCUSSIONS
Test results compared with the data of isothermal specimens It is found that both surface morphology of cooled specimens and that of uncooled specimens were similar. At relatively low impact velocity, the load carried by each particle was below the threshold, which is needed to cause cracking for "brittle materialsl' [9] . So, the brittle fracture could be suppressed and the material wastage is believed to be occurred by plastic processes.
As shown in Figures 4 to 6 
